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Description 

Multiple Antenna Configuration and 

support structure 

Background of Invention 
[ooo 1 ] Field of the Invention 

[0002] This invention relates to the improvements in broadcast 
antennas and more particularly to a multiple antenna 
mounting configuration having reduced structural re- 
quirements. 

[0003] Description of Related Art 

[0004] Antennas are used in, for example, television broadcast 
systems. To provide an antenna with maximized omni- 
directional coverage, the antenna is typically mounted at 
the top of a tower or other tall mounting structure. To 
avoid azimuth pattern degradation due to scattering ef- 
fects of near metal objects, for example the structural 
supports and or other antennas, it is preferred that only a 
single antenna be mounted at a top of each tower or other 


support structure. However, growth of television, espe- 
cially digital television, has increased the need for multi- 
ple antenna mountings with multiple radiation pattern ar- 
rangements on top of antenna towers or other antenna 
mounting structures. 

[0005] p r j or multiple tower top antenna mounting solutions in- 
clude offset stack and or in line stacked antenna configu- 
rations. Offset stack antenna configurations generally 
have degraded azimuth patterns due to the proximity of 
the other, nearby, structure(s) and antenna feed lines. 
Stacked antennas add a significant structural requirement 
to the tower and or the individual antennas. An overturn- 
ing moment that the stacked antenna exerts upon the 
tower at the antenna mounting point increases as the 
length of the antennas is increased, in a stacked configu- 
ration (each of the antenna structures being, for example 
40 to 80 feet in length) the required structural reinforce- 
ment of both the antennas and the tower may make the 
overall cost prohibitive. 

[0006] Another prior solution is integration of a lower antenna as 
a portion of the support structure for another antenna 
mounted above. In this solution, described in detail in US 
patent 6,492,959, issued December 10, 2002 to Heather- 


wick et al and hereby incorporated by reference in the en- 
tirety, because the antenna is part of the support struc- 
ture for the above mounted antenna, the lower antenna 
cannot demand the same tower real estate lease rates as 
an antenna located at the highest point of the tower. Also, 
where more than two antennas are desired, the spacing of 
the third antenna either on top of the support structure or 
as another portion of the support structure, below the top 
mounted antenna(s), from the other antenna(s) is limited 
by the tower cross section dimensions. 
[0007] Competition within the broadcast antenna industry has 
focused attention on signal quality, azimuth patterns, 
equipment and personnel costs, as well as time require- 
ments for installation and maintenance of broadcast an- 
tenna systems. 

[0008] Therefore, it is an object of the invention to provide an 

apparatus that overcomes deficiencies in the prior art. 
Brief Description of Drawings 

[0009] The accompanying drawings, which are incorporated in 
and constitute a part of this specification, illustrate em- 
bodiments of the invention and, together with a general 
description of the invention given above, and the detailed 
description of the embodiments given below, serve to ex- 


plain the principles of the invention. 
[0010] FIG . 1 is a side view of one embodiment of the invention. 

[0011] FIG. 2 is a partial section end view of FIG. 1 showing detail 
of the interconnection between the antenna and the sup- 
port structure. 

[00 12 ] FIG. 3 is atop view of FIG. 1. 

[0013] FIG. 4 is a top view of another embodiment of the inven- 
tion, having four antennas. 

[0014] FIG. 5 is a side view of another embodiment of the inven- 
tion, having a bottom support beam. 

[0015] FIG. 6 is a side view of another embodiment of the inven- 
tion, having three antennas. 
Detailed Description 

[0016] For purposes of illustration, a two antenna 1 embodiment 
of the invention is shown in figure 1. The antenna(s) 1 
may be, for example, UHF or VHF slotted array broadcast 
antennas, optimized for a desired channel and or fre- 
quency. Each of the antennas 1 has an antenna feed 10 
which couples the antenna to a transmitter (not shown). 
The antennas 1 are supported, for example, proximate a 
midpoint or other location selected for maximum struc- 
tural and or RF efficiency of each antenna 1 by a support 


beam 20. Above the support beam 20, an upper section 
30 of the antenna projects above the top of the tower 
structure 40 and a lower section 50 of the antenna ex- 
tends below the top of the tower structure 40, spaced 
away from the tower structure 40. 

[0017] a typical tower structure 40 may have, for example, a tri- 
angular configuration with a side dimension "LI". The an- 
tenna(s) 1 are located proximate either end of the support 
beam 20 at a distance "L2" from each other. In a stan- 
dardized tower design, LI may be 12 feet. Sizing the sup- 
port beam so that "L2"is, for example, 18 feet, center to 
center of the antenna(s) 1, will space the lower portion 50 
of each antenna 1 away from the tower structure 30 and 
reduce azimuth pattern degradation that may otherwise 
occur with respect to metallic elements of the tower 
structure 40 and or the other antenna 1. The selection of 
the length "L2"is a trade off between the reduction in az- 
imuth pattern degradation as "L2"is increased and the 
necessary structural and cost considerations which will 
also increase as "L2"is increased. 

[0018] The location of the support beam 20 along the antenna(s) 
1 is shown in figure 1 approximately at the midpoint of 
the antenna(s) 1. One skilled in the art will appreciate 


that, when the antenna(s) 1 are mounted proximate their 
mid points, the overturning moment at the mounting 
point is counterbalanced by each end of the antenna(s) 1 
so that there is zero local overturning moment to be re- 
sisted by the immediate support frame and the tower 
structural steel. Alternatively, the support beam 20 may 
be connected to the antenna(s) 1 with either a longer up- 
per section 30 and or longer lower section 50. A longer 
upper section 30 maximizes overall antenna height but 
also increases the resulting structural moment upon the 
tower structure 40, requiring additional structural rein- 
forcement of both the tower structure 40 and the an- 
tenna(s) 1. Conversely, a longer lower section 50 will uti- 
lize less of the possible maximum height available from 
the tower structure 40 but allow for a reduction in the 
structural requirements of both the antenna(s) 1 and the 
tower structure 40 while still having each of the an- 
tenna(s) 1 located arguably "at the top"of the tower struc- 
ture 40. 

[0019] As shown in figure 2, the support beam 20 may be formed 
from one or more structural beams 60 adapted to form a 
base 70 of a, for example, flange mounting proximate ei- 
ther end of the structural beam(s) 60. The dimensions of 


the support beam 20 and the configuration of cross brac- 
ing 75 between each structural beam 60 (two possible 
cross bracing 75 configurations are shown, one on each 
side, for example, in figure 3) is dictated by the expected 
loads upon the support beam 20, which are a function of 
the support beam dimensions and the specific antenna(s) 
1 which will be supported. As shown in figure 5, a bottom 
support beam 80, or in the alternative a plurality of sup- 
ports, may also be added at or near the bottom of the 
lower portion(s) 50, further reducing wind load require- 
ments and or structural requirements of the antenna(s) 1 
and the support beam 20. The structural design of each of 
the elements described is derived from engineering me- 
chanics and strength of materials calculations well known 
to one skilled in the art and is therefore not described in 
detail herein. 

[0020] The antenna feed 10, to each antenna 1 may be adapted 
to be supported by the bottom support beam 80 or may 
be provided with a limited support structure designed 
only to support the antenna feed 10. Alternatively, as 
shown in figure 6, the antenna(s) 1 may be configured 
with a "center" antenna feed 10 which is connected to 
each antenna 1 proximate the connection between the 


support beam 20, the upper section 30 and the lower sec- 
tion 50. With a "center" antenna feed 10, the lower section 
50 of each antenna 1 may be configured without a bottom 
connection to the tower structure 40, allowing the lower 
section 50 to flex relative the support beam 20 and 
thereby absorb extreme wind loads. 
[0021] | n an alternative embodiment, as shown in figure 4, an 

additional pair of antennas may be mounted on the tower 
structure 40 by adding an additional support beam 20 in a 
generally tangential orientation with respect to the other 
support beam 20. A tangential orientation providing a 
generally equal distance between each of the antenna(s) 1. 
The additional support beam 20 may be integrated with 
the other support beam 20 to form a cross shaped inte- 
gral support beam 20 or individual support beam(s) 20 
may be applied, one stacked upon the other, possibly at a 
later date. 

[0022] | n s tj|| another embodiment, as shown in figure 6, a center 
antenna 100 may be added to a position proximate the 
midpoint of the support beam 20. The center antenna 100 
may be, for example, a standard slotted array antenna 
with a bottom mounting. Azimuth pattern degradation 
due to scattering effects from the increased proximity to 


the nearby antenna(s) 1 may be limited by configuring the 
antenna(s) 1 to have shorter upper section(s) 30, as de- 
scribed herein above. Used with the support beam 20 em- 
bodiments shown in figures 3 and 4, this embodiment 
may provide a total of three or five major broadcast an- 
tennas, respectively, on a single tower structure 40. How- 
ever, because the center antenna 100 has no reduction in 
overturning moment due to having a traditional bottom 
mounting, significant reinforcement of the tower structure 
40 may be necessary to provide support all of the anten- 
nas. 

[0023] The present invention brings to the art a new and im- 
proved antenna mounting that provides multiple antenna 
mounts on a single tower structure 40 having improved 
inter-antenna spacing which reduces signal pattern 
degradation. Further, structural requirements for each an- 
tenna 1 and the tower structure 40 are reduced due to a 
significant decrease in the overturning moment of each 
antenna 1. Also, because each of the antennas rise above 
the top surface of the tower structure 40, tower real es- 
tate lease rates may be maximized. 
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[0024] where in the foregoing description reference has been 
made to ratios, integers, components or modules having 
known equivalents then such equivalents are herein incor- 
porated as if individually set forth. 

[0025] while the present invention has been illustrated by the 
description of the embodiments thereof, and while the 
embodiments have been described in considerable detail, 
it is not the intention of the applicant to restrict or in any 
way limit the scope of the appended claims to such detail. 
Additional advantages and modifications will readily ap- 
pear to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details, 
representative apparatus, methods, and illustrative exam- 


pies shown and described. Accordingly, departures may 
be made from such details without departure from the 
spirit or scope of applicants general inventive concept. 
Further, it is to be appreciated that improvements and/or 
modifications may be made thereto without departing 
from the scope or spirit of the present invention as de- 
fined by the following claims. 


